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, . F $\mathrm{B}_{n}$ Bergman $\tilde{\Delta}_{B_{\tau\iota}}$
\Delta \tilde$B_{n}u=0$ . .
– . $d\sigma$
$\partial \mathrm{B}_{n}$ Haar . $A(\Omega)$ $\overline{\Omega}$ $\Omega$
, $A(\partial \mathrm{B}_{n})=A(\Omega)|\partial \mathrm{B}_{n}$ . $1\leq p<\infty$ $H_{h}^{p}$ $A(\partial \mathrm{B}_{n})$ $L^{p}(d\sigma)$
.




$<\infty$ , $S$ $L^{p}(d\sigma)$ $H_{h}^{p}$
(Koranyi-Vagi). , $p=1$ . , -
, $S$ Hardy $h^{1}$ $H_{h}^{1}$
.
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, $h^{1}$ $H^{1}$ .
, Hardy $H^{1}$ , $H^{1}$ $H_{h}^{1}$
.
$H^{1}$ $h^{1}$ atom . $h^{1}$
atom . - , $H^{1}$ $\mathrm{C}\mathrm{R}$
atom . $h^{1}$ $H^{1}$ Banach
.
$\Delta$
$\tilde{\Delta}$B . , $\triangle$
, \Delta B $\partial \mathrm{B}_{n}$ .
, . , .







, 1 . 2 , , -
. ([3] 2 . )
2
, Bergman . $\Omega$ $\mathrm{C}^{n}$
. $A^{2}(\Omega.)$ $L^{2}(\Omega)$ . , Hilbert $L^{2}(\Omega)$
. – , $\varphi_{j}$ . ,
$K(z, w)= \sum_{=j1}\infty\varphi j(Z)\overline{\varphi_{j()}w}$
$\Omega$ Bergman . , $K(z, w)$ $A^{2}(\Omega)$
$t_{J}\mathrm{A}\mathrm{a}_{}k\mathrm{B}\grave{\grave{\mathrm{a}}}\text{ ^{ }tl\text{ }}\mathrm{A}\mathrm{a}\text{ }$ .
$g_{j\overline{k}}(Z)= \frac{\partial^{2}}{\partial z_{j}\partial\overline{z}_{k}}\log K(_{Z}, z)$
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$\Omega$ Bergman . Laplace-Beltrami $\tilde{\Delta}_{\Omega}$ .
$\tilde{\Delta}_{\Omega}u(Z)=\sum_{j,k=1}g^{j}(\overline{k}zn)\frac{\partial^{2}}{\partial z_{j}\partial\overline{z}_{k}}$
. $g^{j\overline{k}}(z)$ $g_{j\overline{k}}(Z)$ . . .




, $\tilde{\Delta}_{B_{1}}$, $z$ complex normal $(1-|\mathcal{Z}|)2$
$A^{-}$ , complex tangential $1-|z|$
.










$\Omega\subset \mathrm{R}^{n}$ , $z_{0}\in\Omega$ Brown $(B_{t}, P^{z0})$ .
$\Omega$ $\partial\Omega$ $\tau$ . ,
$\tau=\inf\{t>0 : B_{t}\in\partial\Omega\}$
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. $I\subset\partial\Omega$ , $\Omega$ , $I$
$\omega^{z_{0}}(I)=P^{z}0(B_{\mathcal{T}}\in I)$
. , $\omega^{z_{0}}$ $\partial\Omega$ , $\omega^{z_{0}}$ $z_{0}$
. \searrow , , , Hausdorff
– .









$\partial\Omega$ Lipschitz , $\partial\Omega$ $\mu$ $(B_{p})$ , $\mu$ $\sigma$
,
$( \frac{1}{\sigma(B(x,r))}\int_{B(x,r)}|\frac{d\mu}{d\sigma}|^{p}d\sigma)^{1/}p\leq\frac{1}{\sigma(B(x,r))}\int_{B(x,r)}|\frac{d\mu}{d\sigma}|d\sigma$
$(1 <p<\infty)$ . , $B(x, r)=\{y\in \mathrm{R}^{n} : |x-y|<r\}$
. Dahlberg .
Dl ([6]) $\partial\Omega$ Lipschitz , zO $(B_{2})$ .
, , Dahlberg
.





$h:[0, \infty)arrow[0, \infty)$ $h.(0)=0$ ,
$\Lambda_{h}(E)=\lim_{\epsilonarrow 0}..[\inf\{\sum h(r_{j})$ : $E\subset B(z_{j}, r_{j}),$ $r_{j}\leq\epsilon\}]$
. , $h(t)=t^{s}$ , $\Lambda_{h}$ $s$ Hausdorff .
$\mathrm{M}$ (Makarov [12]) $C_{1},$ $C_{2}$ :
(1) $h_{1}(t)=t\exp\{C_{1}\sqrt{(\log(1/t)\log\log\log(1/t)}\}$ $\Omega\subset \mathrm{C}$
, $\omega^{z_{0}}<<\Lambda_{h_{1}}$ .
(2) $h_{2}(t)=t\exp\{C_{2}\sqrt{(\log(1/i)\log\log\log(1/t)}\}$ $\Omega\subset \mathrm{C}$
, $\omega^{z_{0}}\perp\Lambda_{h_{2}}$ .
, , Riemailn $\varphi$ , $\log\varphi’$ Bloch






$M$ 3 . , 3
, , , Bourgain [4], Jones-Makarov
[10] . , , (1) ([1]).
3.2
$\Omega=\{x\in R^{n} : |x|<1\}$ .
$Lu= \sum_{i,j=1}^{n}\frac{\partial}{\partial x_{i}}(a_{ij}\frac{\partial u}{\partial x_{j}})$ , (2)




., $f\in C(\partial\Omega)$ , $u_{f}\in C(\overline{\Omega})$
$u_{f}|\partial\Omega=f$, $Lu_{f}=0$ on $\Omega$ (weak sense)
– (Littman-Stampaccia-Weinberger).
, $L$- . $z\in\Omega$ .
,




, $\mathrm{R}\mathrm{i}\mathrm{e}\mathrm{s}\mathrm{Z}-\mathrm{M}\mathrm{a}\mathrm{r}\mathrm{k}\mathrm{o}\mathrm{V}^{-}\mathrm{K}\mathrm{a}\mathrm{k}\mathrm{u}\mathrm{t}\mathrm{a}\mathrm{n}\mathrm{i}$ , $\partial\Omega$ Radon $\omega_{L}^{z}$
$u_{f}(z)= \varphi_{x}(f)=\int_{\partial\Omega}f(\zeta)d\omega^{z}L(\zeta)$ $\forall f\in C(\partial.\Omega)$
– . $\omega_{L}^{z}$ L- .
$\omega_{L}^{z}$ $\sigma$ ( $\partial\Omega$ $n-1$ Hausdorff )
. , , $a_{ij}$ $C^{1+\epsilon}(\epsilon>0)$ , $\omega_{L}^{z}$ $\sigma$
. ,
CFK (Caffarelli-Fabes-Kenig [5]) $\omega_{L}^{z}\perp\sigma$ $a_{ij}\in C(\Omega)$ .
, , $\omega_{L}^{z}$ $\sigma$ ,
. , $a_{ij}$ , , $a_{ij}$
.
$L_{0},$ $L_{1}$ 2 $L^{\infty}$ – . $A_{i}(x)=(a_{ij}(x))$
$(i=0,1)$ , $\delta(z)=\inf\{|z-\zeta| : \zeta\in\partial\Omega\}$ ,
$a(z)=\mathrm{s}\mathrm{u}\mathrm{p}y:|y-z|<\delta(z)/2|A0(y)-A_{1}(y)|$
.
$\mathrm{D}3$ (Dahlberg [8]) $a(Z)^{2} \frac{dz}{\delta(z)}$ vanishing Carleson ( 1 )





FKP $( \mathrm{F}\mathrm{e}\mathrm{f}\mathrm{f}\mathrm{e}\mathrm{r}\mathrm{m}\mathrm{a}\mathrm{n}- \mathrm{K}\mathrm{e}\mathrm{n}\mathrm{i}\mathrm{g}^{\mathrm{p}}- \mathrm{i}\mathrm{p}\mathrm{h}\mathrm{e}\mathrm{r}[9])a(z)^{2}\frac{dz}{\delta(z)}$ Caoleson |J ( 2 ,Blj
. , , ’ $1<p<\infty$ $(B_{p})$





, [1], [2] .
$(\mathcal{R}, h)$ $d+1$ Riemann , $M$ $\mathcal{R}$ $C^{\infty}$
, $\partial M$ . $\overline{M}=M\cup\partial M$ , $\zeta\in\partial M$ $N_{\zeta}$ $\zeta$
$\partial M$ . , $R$
, $\varphi(t, \zeta)=\exp_{\zeta}(tN_{\zeta})$ $(t, \zeta)\in[0, R)\cross\partial M$ $\partial M$ $V(\partial M)\subset\overline{M}$
$C^{\infty}$- . $0<r<R$ , $V_{r}(\partial M)=\varphi([\mathrm{o}, r)\cross\partial M)$
. $x\in V(\partial M)$ , $(\delta(x), b(x))=\varphi^{-1}(x)\in[0, R)\cross\partial M$ .
$x\in M$ $X\in T_{b(x)}(\overline{M})$ , $P_{x}^{b(x)}X$ $X$ $\{\varphi(t, x) : t\geq 0\}$
$b(x)$ $x$ . $x\in V(\partial M)$ $N=P_{x}^{b(}x$ )$Nxb(x)$ , $N$
$\{N_{x} : x\in V(\partial M)\}$ $V(\partial M)$ real line bundle . ,
$\tau\overline{M}|_{V(\partial}M)$ :
. $\tau\overline{M}|_{V(\partial}M$) $C^{\infty}$ $\mathcal{T}^{0}$ $\mathcal{T}^{1}$ ,
(i) $T\overline{M}|_{V()}\theta M=\mathcal{T}^{0}\oplus \mathcal{T}^{1}$
(ii) $N\subset T^{0},$ $P_{x}x)(b(\tau_{b}^{i}lx))\subset T_{x}^{i},$ $i=0,1$
. $m\geq 1$ $\mathcal{T}^{0}$ rank .
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S $X\in T_{x}^{i}$ $h(X, x)=1$ .
$\mathcal{K}=\{K\in c^{1}(V(\partial M)\cap M)$ : $\sup($$x \epsilon V(\partial M)\cap M\frac{||\nabla_{h}K(x)||_{h}}{|\log\delta(x)|}|K(_{X})|+)<\infty\}$
, $||\nabla_{h}K(x)||_{h}$ $K(x)$ $h$ gradient . $V(\partial M)\cap M$
$f1,$ $f_{2}$ , $f1=\mathcal{O}(f_{2})$ , $K\in \mathcal{K}$
, $f1(x)=K(x)f2(X),$ $X\in V(\partial M)\cap M$ .
1 $D$ $V(\partial M)\cap M$ $C^{2}$ $D>0$ . $M$ Riemann
$g$ $(\delta, D)$ - , $C$ $a\in C^{2}(V(\partial M))$ , ,
$(T^{1})^{*}\otimes(\mathcal{T}^{1})^{*}$ , $C^{2}$ cross section $Q$ , $x\in V(\partial M)\cap M$
, (i) $\sim(\mathrm{i}\mathrm{v})$ :
(1) $\delta(x)^{2}g_{x}(x, Y)=a(x)h_{x}(x, Y)+\mathcal{O}(\delta(x)),$ $X,$ $Y\in S\mathcal{T}_{x}^{0}$ ,
(2) $D(x)2g_{x}(x, Y)=Q_{x}(x, \mathrm{Y})+\mathcal{O}(\delta(x)),$ $X,$ $Y\in S\mathcal{T}_{x}^{1}$ ,
(3) $D(x)2g_{x}(x, Y)=\mathcal{O}(1),$ $X\in S\mathcal{T}_{x}^{0},$ $\mathrm{Y}\in S\mathcal{T}_{x}^{1}$ ,
(4)
$g_{x}(x, x) \geq C[\frac{1}{\delta(x)^{2}}h_{x}(\Pi_{x}0x, \Pi_{x}0X)+\frac{1}{D(x)^{2}}h_{x}(\Pi 1x, \Pi 1X)xx],$ $X\in T_{x}M$
, $\Pi_{x}^{i}$ $T_{x}\overline{M}$ $h$ $(i=0,1)$ .
$g$ $(\delta, D)$- . , $D$ :
$x \in V(\partial M)\cap\sup M\{|\frac{\delta(x)}{D(x)}ND(X)|+|\frac{\delta(x)^{2}}{D(x)}NND(X)|\}<\infty$, (3)
$XD(x)=\mathcal{O}(\delta(x)),$ $\forall X\in C^{\infty}(TV(\partial M))\mathrm{s}$ . . $h(X, N)=0,$ $h(X, X)=1$ (4)
$D(\varphi^{-1}(\delta(X), b(x)))\leq C_{onSt}.D(\varphi^{-}(1\delta(x)/2, b(x)))$
Example1. $M$ $\mathcal{R}=\mathbb{C}^{n}(2n=d+1)$ $C^{\infty}$ , $T^{0}$
complex mormal bundle . $g$ $M$ Bergman , $M$
C. Feffferman $g$ $(\delta$, \mbox{\boldmath $\delta$}1/2 $)$ - .
Example2. $\lambda\in C^{\infty}(\mathcal{R}),$ $d\lambda(x)\neq 0(x\in\partial M),$ $M=\{x\in \mathcal{R} : \lambda(x)>0\}$ .
, $g=(1/\lambda^{2})h$ $(\delta$ , \mbox{\boldmath $\delta$} $)$ - .
, Nagel-Stein-Wainger ([2]).
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$g$ $M$ $(\delta, D)$- , (3), (4) . $M$ 2
$L(u)=\mathrm{d}\mathrm{i}\mathrm{v}(A(\nabla u))+\langle B, \nabla u\rangle$ , (5)
. , $\mathrm{d}\mathrm{i}\mathrm{v},$ $\nabla$ $g$ gradient , $\langle\cdot, \cdot\rangle$
$TM$ $g$ , $B$ $\overline{M}$ $C^{2}$ , $A$ End $(T\overline{M})$
$C^{2}$ cross section , $\gamma$ ,
$\gamma\langle\xi, \xi\rangle\leq\langle A_{x}(\xi), \xi\rangle\leq\gamma^{-1}\langle\xi, \xi\rangle$ , (6)
$(x, \xi)\in TM$ . , $\sup_{x\in M}\langle B, B\rangle<\infty$
.
, $A$ $B=0$ , $L=\mathrm{d}\mathrm{i}\mathrm{v}(\nabla u)$ $g$ Laplacian .
$\Delta_{g}$ .
(5) $L$ coercive , $c$ , $u\in C_{0}^{\infty}(M)$
$\int_{M}\{\langle A\nabla u, \nabla u\rangle-\langle uB, \nabla u\rangle\}dv\geq gc\int_{M}\{\langle u, u\rangle+|u|^{2}\}dv_{g}$ , (7)
. , $dv_{\mathit{9}}$ $g$ . $L$ coercive , (7)
$c$ $c(L)$ .
$E(x)=(d+1-m) \frac{\delta(x)}{D(x)}ND(X),$ $x\in V(\partial M)\cap M$
.
2 $L$ (5) . $L_{0}u=\mathrm{d}\mathrm{i}_{\mathrm{V}(}A\nabla u$) . , $r_{0}\in(0, R)$
$\epsilon$
$-(m+1)+\epsilon\leq E(x),$ $x\in V_{r_{0}}(\partial M)$ (8)




$g$ (8) . , $L$ (5) , coercive
.
$\alpha>.0$ , $\zeta\in\partial M$ $\alpha$ 1 , $\zeta$ $V$ $C_{\zeta}$
, $D(x)\leq C_{\zeta}\delta(X)\alpha$ $x\in V\cap M$ .
, Example 1 , 1/2 .
3(1) $\partial\Omega=P_{1/2}$ , $\Omega$ ,
$\overline{\Omega}$ $\Omega$ $L$ Martin
, rt
.
(2) $\mathcal{R}$ $\mathrm{R}^{n+1}$ . $\partial\Omega=P_{\alpha},$ $0<\alpha<1/2$ , $P_{\alpha}\backslash P_{1/2}$
, , $\Omega$ ,
$\overline{\Omega}$ $\Omega$
$L$ Martin , Mariin
.
$\mathcal{R}=\mathbb{C}^{n}$ $M$ , $g$ Bergman . , $g$
$(\delta$, \mbox{\boldmath $\delta$}\mbox{\boldmath $\delta$}1/2 $)$ - 3 (1) . J. C. Taylor Lect. Notes
in Math. 1344 (1987) .
, 3 (1) (2) . L-
’ . $\mathit{0}\in M$ , , $\omega_{L}=\omega_{L}^{O}$ . $0<B_{0}<R$
, $B_{g}(\varphi(t, \zeta),$ $1)\subset V(\partial M)$ $\zeta\in\partial M$ $0<i<R0$
. , $B_{g}(y, 1)$ $y$ 1 $g$ . ,
$\zeta\in\partial M$ $0<t<$




$x\in V_{R_{0}}(\partial M)\mathrm{n}M$ .




. $V(\partial M)\cap M$ $f$ , $f_{+}(t.)= \sup\{f(x):. \delta(x)=t\}$ ,
$f_{-}(t)= \inf\{f(x) : \delta(x)=t\},$ $t>0$ . . $\omega_{L}(\Delta(\zeta, t))$ :








$\in[1/2,1]$ , $D(x)=\delta(X)^{\alpha}(x\in V(\partial M)\cap M)$ . , $L=\triangle_{g}$
. $\omega_{L}$ $\partial M$ $h$ $d\sigma$ .
$dv_{L}/d\sigma$ $d\sigma/dv_{L}$ $d\sigma$ .
1. vanishing Carleson . $\Omega$ Borel $\nu$ vanishing Carleson ,
$\frac{\nu(B(Xr)\cap\Omega)}{\sigma(B(x,r)\cap\partial\Omega)},arrow 0$ , unif. in $x\in\partial\Omega$ as $rarrow \mathrm{O}$
.
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